Hydrothermal reactions of Cd(SAr) 2 with 4,4 -trimethylenebipyridine (tmdp) at 145 • C yielded new complexes, [Cd(SAr) 2 (tmdp) 2 ] n (Ar = Ph, 1, C 6 H 4 Me-4, 2), which are one-dimensional wavelike coordination polymers with distorted tetrahedral CdN 2 S 2 coordination environments. The thermal stability of the two complexes was studied by thermal gravimetric (TG) and differential thermal analyses (DTA).
Introduction
Thiolate ligands are extensively employed in transition metal chemistry, and the versatility of sulfur as a ligand in organotransition metal chemistry has been widely established [1] . Although thiolate ligands are well known for their bridging behavior, they were found to be poor bridging ligands for d 10 (closed d shell) metals such as Zn(II), Cd(II), Hg(II), Cu(I), and Ag(I) atoms in the presence of bridging bidentate bipyridyl ligands, e. g. 4,4 -bipyridine (bipy), 1,2-bis-(4-pyridyl)ethane and trans-1,2-bis(4-pyridyl)ethene [2 -6] . For example, thiocarboxylate complexes of Zn(II) and Cd(II) with bipy have one-dimensional zig-zag polymeric structures in which the metal atoms possess tetrahedral coordination geometry with terminal thiolate ligands [7] . Dinuclear six-coordinate Cd(II) complexes with bridging chalcogenolate and chelating 2,2 -bipyridine (bipy) or 1,10-phenanthroline (phen) ligands were found to exhibit interesting photophysical and electrochemical properties [8] . Pyrazines, bridging bidentate bipyridyl ligands, and nitrile-substituted pyridines are the most commonly used difunctional donor ligands in coordination polymers forming numerous one-, two-and three-dimensional organic/inorganic composite materials [9 -11] .
As a part of general studies of transition metal complexes bearing sulfur and nitrogen donors, we are in- [14, 15] . In this report, the X-ray crystal structures of two such complexes, [Cd(SAr) 2 (tmdp) 2 ] n (Ar = Ph, 1, C 6 H 4 Me-4, 2; tmdp = 4,4 -trimethylene-bipyridine), obtained from reactions of Cd(SAr) 2 with tmdp under hydrothermal conditions, are described which are one-dimensional wavelike coordination polymers with a distorted tetrahedral CdN 2 S 2 coordination environment.
Experimental Section

Materials and measurements
Complexes Cd(SAr) 2 (Ar = Ph, C 6 H 4 Me-4) were prepared according to the literature method [12] . The ligand, 4,4 -trimethylenebipyridine (tmdp), was purchased from Alfa Chemical Company and was used as supplied. All other reagents and solvents were used without further purification.
NMR spectra were recorded on a Bruker ALX 300 spectrometer, and the 1 H chemical shifts (δ in ppm) are reported with reference to SiMe 4 . Infrared spectra were recorded on a Nicolet 170sx FT-IR spectrophotometer with use of pressed KBr pellets. Elemental analyses were performed on a PerkinElmer 240C Elemental Analyzer, thermogravimetric analysis by using a Delta TGA instrument.
Preparation of [Cd(SPh) 2 (tmdp) 2 ] n (1)
A mixture of Cd(SPh) 2 
Preparation of [Cd(SC 6 H 4 Me-4) 2 (tmdp) 2 ] n (2)
This complex was prepared similarly as described for 1 using Cd(SC 6 
X-Ray crystallographic study
Single crystals of 1 and 2 were mounted in random orientation on a glass fiber. Diffraction data were collected on a Bruker SMART Apex CCD diffractometer with MoK α radiation using an ω scan mode. The collected frames were processed with the software SAINT [16] . The data were corrected for absorption using the program SADABS [17] . Structures were solved by Direct Methods and refined by full-matrix least-squares on F 2 using the SHELXTL software package [18] . All non-hydrogen atoms were refined anisotropically. The positions of all hydrogen atoms were generated geometrically (C sp 3 -H = 0.96 and C sp 2 -H = 0.93Å) and included in the structure factor calculations with assigned isotropic displacement parameters but were not refined. Crystal data, data collection parameters and details of the structure refinement are given in Table 1 . 
CCDC 719658/719659 contain the supplementary crystallographic data for this paper. These data can be obtained free of charge from The Cambridge Crystallographic Data Centre via www.ccdc.cam.ac.uk/data request/cif.
Results and Discussion
Hydrothermal reaction of Cd(SAr) 2 with tmdp in a 1 : 1.5 molar ratio at 145 • C produced new complexes [Cd(SAr) 2 (tmdp) 2 ] n (Ar = Ph, 1, C 6 H 4 Me-4, 2). The complexes are stable in air and insoluble in water and most common organic solvents except DMSO and DMF. It is noteworthy that the hydrothermal method is crucial to the preparation of the present complexes because of the effect of temperature and pressure on crystallization. With the solution method at r. t. and under ambient conditions, a large amount of a precipitate formed upon mixing of Cd(SAr) 2 with tmdp in DMF. Few colorless crystals identified as the known adamantanoid cage clusters [12] could be isolated instead by direct crystallization from the DMF filtrate. The IR absorption bands with variable intensity in the complexes 1 and 2 display two distinct resonance signals assigned to the different protons of the pyridyl group of the tmdp ligands, probably due to rapid site exchange of the pyridine units in DMSO solution. Both complexes also display two other signals at ca. 2.10 and 2.80 ppm assigned to the protons of the -CH 2 -CH 2 -CH 2 -unit of the ligand tmdp. X-Ray structure analyses revealed that complexes 1 and 2 form one-dimensional wave-like coordination polymers and crystallize in the monoclinic space group C2/c. The crystal structures with atomic numbering are depicted in Figs. 1 and 2 , respectively. The cadmium center adopts a distorted tetrahedral geometry with S(1)-Cd (1) 2 ] n (av. 2.285(7)Å) [10] .
The tmdp ligands as well as the thiolate groups in complexes 1 and 2 generate angular nodes at the metal moieties. The nitrogen atoms of tmdp are linked to two different cadmium atoms, and the thiolates are coordinated to cadmium via their sulfur atoms but are not bridging two cadmium atoms, forming one-dimensional wave-like coordination polymers, as shown in Fig. 3 for complex 1. The two pyridine rings of tmdp are inclined to one another at an angle of 73.8 • for 1 and 77.2 • for 2. It is therefore reasoned that the conformation of tmdp plays an important role in the formation of the wavy backbone structure. Perspective views of the polymer packing for complexes 1 and 2 are shown in Figs. 4 and 5 , respectively. The coordination polymer chains are aligned parallel in the ac plane along [101] direction. It is interesting to note that a pair of wavy lines arranges in the ac plane alternatively with opposite orientation, suggestive of supramolecular behavior in both complexes.
In order to examine the thermal stability of the two complexes, thermal gravimetric (TG) and differential thermal analyses (DTA) were carried out for the two complexes between 30 and 700 • C in a static atmosphere of air. Complexes 1 and 2 are stable up to 223
• C at which temperature they start decomposing. The release of the tmdp molecule takes place at 223 -414 • C with one exothermic effect at 388 • C. The solid residue formed at around 600 • C is suggested to be cadmium sulfide (CdS) which at higher temperature is evaporated. In summary, the thermogravimetric analysis shows that both frameworks have a remarkable thermal stability and only decompose above a temperature of ca. 223
• C. Both coordination polymers are potential single-source precursors for nano-crystalline cadmium sulfide materials [7] . Further study of this aspect will be carried out in this laboratory.
